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PFMARKS/ARGU 

Responsive to the Official Action mailed April 21 , 2004, Applicants provide the 
foUowiiig remarks. Reconsideration and allowance of the subject application, as amended, are 
respectfully requested. 



35 USC §102 Claim Rejections 

Applicants have cancelled, without prejudice, claim 1 - 9. Accordingly, the Examiner's 
rejection of such claims under 35 USC 102(b) as being anticipated by Bogdan (U.S. Pat No. 

6,137,240) is now moot. 

The Examiner also rejected claims 10-16 under 35 USC 102(e) as being anticipatedby 
Cooke et al (U.S. Pat. No. 6,366,070). Applicants' amended claim 10 requires a circuit having at 
least one switch, and a controller. Claim 1 0 requires the controller have "a skip mode wherein 
said controller maintains said at least one switch in an OFF state, said controller responsive to a 
timer, said timer configured to count for a predetermined time interval upon a start of a first 
period of said periodic control signal, said ^aafelggBgagjygJS SMMoB of S»d 

states at a feaaig Ste gEeatgr to *n audjbje fmrW limit for humans." 

Applicants have also cancelled claim 14, without prejudice, since the limitation of claim 

14 has been incorporated into claim 10. 

Cooke discloses a switching regulator capable of operating in three different operating 
modes. These three operating modes include 1 ) an operating mode for heavy loads. 2) for 
moderate-to-light loads, and 3) for very light loads. Cooke teaches «[£]or heavy loads, the 
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switching components are operated at a constant frequency. For moderate-to-light loads, the 
dual modulation control scheme is used. For very light loads, the regulator enters a "pulse- 
glrip ping" mode wMrfi car, achieve v ery l ow operatin g frequencies to farther improve 

efficiency ." Column 1, lines 50 - 55. 

Cooke teaches switching between these three various modes can be made by comparing a 
CONTROL signal to various voltage threshold levels (see FIG. 3A of Cooke and column 5, lines 
15 - 35). The CONTROL signal is based on the voltage level of the load compared to a 
reference voltage level Vref as provided by amplifier 16. See Column 2, line 66 to Column 3, 
line 5. "[A]n extremely light load or no load cause CONTROL to be less than the VI voltage 
applied to PWM comparator 30 ... ." Column 5, lines 37 - 39 with reference also to FIG. 2, 

Importantly, for the third operating mode for very light loads, Cooke teaches that 
"ttmaisteg Ml wil l ^ ^ rrfT« ^t> ? »« control remains below VI ... - thereby reducing 
the regulator's switching frequency. A duty ratio of zero can be achieved via this mechanism if, 
for example, the load current suddenly decreases to zero." Column 5, lines 42 - 45. 

In other words, Cooke teaches to keep the switching regulator in its third operating mode 
for very light loads to keep transistor Ml off ns long as the output voltage level is indicative . pf 
y^ii phtloBd conditions . In contrast to that taught by Cooke, claim 10 requires that a controller 
that is -s^ pnnsfve to ext v ™*™ pj *aid predetermined time interval to disable said skip mode so 
thgt ggjd at least one s witch changes st a tes at a frequency rate greater than an audible frequency 
limit for humans. " 

In summary, Cooke does not disclose, teach, or suggest a controller that is "responsive fo 
^v pimtinTi of said predAt*rminad time i nterval to disable said skip mode so that said at least one 
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C oo k .«^«s«om^«s«h iI dop OT dn g mo4= fo rv« Iy U^.o a d s a S .c Dg a Sa 
vohsge lev* represent of the ootp* votes* « " f very ogh. toad 

aoUdpaledbyBogdaa- amended e.a»n » re^-m^giMi^te 

fi^ionrY for humans." 

Bo*tan is dtaeotod to . "Wersa! MM «** ML' See *Mt of Bogdan. 
Bogd*. teacnes an inverter 1 16 (see PICK 2 and 3) ^ a Abridge MOSFET drive, 1.7 
^MOSFETS^andQs. Cotan 6,lin« 7-. 7. Bogdan does ao.disc.ose, tea* or 

,7 h ^d^»^- I ftP^mnrmtenfWrtlwnMri 

rate- 

cto , 8i sad« t end^d^^dep 0 ^dir^y»»m^"»i»» d ' 
borates Acc^y.App.^respectMiysv.oroi.d.e. 

^ 1 . hh «^t--~*^«'«'*^ i -» ,, - ,- *" ,, ' -,,- " te 
A W Uc^ ta wc ffl ceUed,«dK,*p r ejodice,ela i « S 19 ffl d20. 
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Applicants have also cancelled, without prejudice, claims 28 - 30. Accordingly, the 
Examiner's rejection of such claims under 35 USC 102(e) as being anticipated by Deller (U.S. 
Pat. No. 6,313,616) is now moot. 



35 USC §103 Claim Rejection 

The Exaniiner also rejected claims 21 - 27 under 35 USC 103(a) as being unpatentable 
over Cook in combination with Brown (U.S. Pat. No. 5,959,441). 

Claim 21 requires, among other things, "a controller confined to l^vide * fWM vmti 
;„ fl figt «t»te dmir r ■ ««* *™ ***** " a first * ™ 1 g BKSfiDistivg of said input 
y ,i !rr ^ a sm nnd s ig nal I^Mfee ofsajd output voltage » AppUeants find nothing in 
Cooke that discloses, teaches, or suggests such a controller. Rather, Cooke teaches a switch 
controller 20 that varies the duty cycle of the switch in response to a level of the output voltage 
as represented by the CONTROL signal output from amplifier 16 (see FIG. 1, 2, 5, and 6 of 
Cooke). 

Claim 21 further requires "a logic circuit configured to provide a low side enabling signal 
having an enabling and disabling state, wherein said PWM signal controls said low side switch 
when said low side enabling signal is in said enabling state, said logic circuit receiving a 
comparison signal from an over current comparator, said over current comparator configured to 
provide said comparison signal based on said current level through said inductor compared to a 
threshold current value, wherein said logic circuit is further configured to provide said low side 
enabling signal in said enabling state if said current level in said inductor is greater than said 
threshold current value." Applicants find nothing in Cooke that discloses, teaches, or suggests 
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such a logic circuit, and the Examiner has not pointed to specific portions of Cooke to teach such 
limitations. 

Claim 22 is a dependent claim that depends directly from claim 21 and as such 
incorporates all the limitations of claim 21 . Accoraingly, Applicants respectfully submit that 
claim 22 is in condition for allowance by virtue of its dependency fiom claim 21, as well as for 
its own limitations. 

Claim 23 is a method claim for a "method of sensing an input voltage level of a DC to 
DC converter utilizing an existing pin coupled to a switching node of the DC to DC converter, 
said method comprising: determining a state of a high side switch coupled to an input voltage 
source and said switching node; determining a state of a low side switch coupled between ground 
and said switching node; and sensing said input voltage when said high side switch is closed and 
said low side switch is open." Applicants find nothing in Cooke mat discloses, teaches, or 
suggests such a method as required by claim 23, and the Examiner has not pointed to specific 
portions of Cooke to teach such limitations. 

Claim 24 is a dependent claim that depends directly from claim 23 and as such 
incorporates all the limitations of claim 23. Accordingly, Applicants respectfully submit that 
claim 24 is in condition for allowance by virtue of its dependency from claim 23, as well as for 
its own limitations. 

Claim 25 is directed to DC to DC converter requiring, among other things, "afi input pin 
terminal coupled to a switching node of a DC to DC converter, said switching node of said DC to 
DC converter coupled to an input voltage when a high side switch is closed and a low side switch 
is open." Claim 25 also requires "an input voltage sensing circuit coupled to said input pin." 
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Applicants find nothing in Cooke that discloses, teaches, or suggests such a DC to DC converter 
as required by claim 25, and the Examiner has not pointed to specific portions of Cooke to teach 
such limitations. 

Claim 26 is a dependent claim that depends directly from claim 25 and as such 
incorporates all the limitations of claim 25. Accordingly, Applicants respectfully submit that 
claim 26 is in condition for allowance by virtue of its dependency from claim 25, as well as for 
its own limitations. 

Claim 27 requires, among other things, "a first phase controller configured to provide a 
first PWM signal based on a first signal representative of an input vo ltage to a DC to DC 
converter less a second sipnal representative of an output voltage of said DC to DC converter." 
As earlier adduced regarding claim 21, Applicants find nothing in Cooke that discloses, teaches, 
or suggests such a controller. Rather, Cooke teaches a switch controller 20 that varies the duty 
cycle of the switch in response to a level of the output voltage as represented by the CONTROL 
signal output from amplifier 16 (see FIG. 1, 2, 5, and 6 of Cooke), In addition, Brown (U.S. 
Patent No. 5,959,441) does not supply this missing teaching. 

Applicants have added new method claims 31-33. No new matter has been entered. 
Support for such claims can be found throughout the specification including FIG. 10 and page 
24, line 16 to page 26, line 3. For reasons similar to those earlier detailed, Applicants submit 
that such new claims are also allowable. 

Accordingly, Applicants respectfully submit that in light of the foregoing claim 
amendments and remarks, all of the presently pending claims are now in a condition for 
allowance* Reexamination and reconsideration are respectfully requested. Early allowance is 
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— solicited. uto^^^^"^^**^ 01 

this application, the Examiner is respectfiilly requested to call the undersigned attorney at (603) 
668-6560. mtheeven. any additional ^ are payable, please charge them to onrD^oait 
Account No. 50-2121. 

Respectfiilly submitted, 

Scott R Faber 
Attorney for Applicants 
Registration No. 48,3 80 
GROSSMAN, TUCKER, PERREAULT 

& PFLEGER, PLLC 
55 South Commercial Street 
Manchester, NH 03101 
Ph: 603-668-6560 
Fx: 603-668-2970 



